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AMENDED CLAIMS 
[received by the International Bureau on 28 March 2005 (28.03.05); 
original claims 1-19 replaced by new claims 1-18 (4 pages)] 

Cooling for an electric motor ' or generator consisting 
of a housingr what is called a ^slotless'' tubular stator 
lamination (4), a rotor (2) with permanent magnets and 
electric windings (25-26) which are provided between the 
stator lamination (4) and the rotor {2) , characterised in 
that the cooling comprises a cooler (6) upon which said 
windings {25-26) are provided and which is formed of a 
cooling element (7) which is provided between the stator 
lamination (4) and the rotor (2) and which cooling element 
(7) is provided with teeth (12) directed radially towards 
the rotor (2) which extend in the axial direction of the 
stator (1) and in between which axially directed grooves 
(13) are defined^ such that the cooling element (7) has an 
external form of a conventional stator lamination with 
teeth for providing said windings {25-26) . 

2. - Improved cooling according to claim 1, characterised in 
that the above-mentioned teeth (12) and grooves (13) are 
evenly distributed over the inner perimeter of the cooler 
(6) . 

3. - improved cooling according to claim 1^ characterised in 
that the above-mentioned windings (25-26) are provided 
around the above-mentioned teeth (12) ^ whereby these 
windings (25-26) have axial parts (25) which extend in the 
above-mentioned grooves (13) and bent parts (2 6) which are 
bundled together into what is called a winding head (27) on 
both far ends of the stator (1) . 
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4. - Improved cooling according to claiiti 1, characterised in 
that the cooler (6) is formed of a cooling element (7) with 
one or several passages (15) for a cooling fluid. 

5. - Improved cooling according to claim 4, characterised in 
that the. above-mentioned passages (15) are axially directed 
and are connected to an outlet collector (8) on one far end 
of the stator (1) and to an inlet collector (9) on the 
other far end of the stator (1) respectively. 

6. - Improved cooling according to claim 4, characterised in 
that the above-mentioned cooling element (7) is formed of a 
dotible-walled tube with an outer tube (10) and an inner 
tube (11) . 

7. - Improved cooling according to claim 6, characterised in 
that the outer tvib© (10) is a cylindrical tube whose outer 
diameter corresponds to the inner diameter of the stator 
lamination (4) , whereas the inner tube (11) is a corrugated 
tube with axially directed teeth (12) and grooves- (13) , 
whereby the outer and the inner tubes (10-11) are connected 
to each other by means of partitions (14) which, together 
with the outer and the inner tubes (10-11), define the 
above-mentioned passages (15) for the cooling fluid. 

8. - Improved cooling according to claim 4, characterised in 
that the cooling' element ~r7')~i¥~formed~of axially" directea" 
pipes (29) which form the above-mentioned passages (15) and 
which are provided at mutually equal distances from each 
other between the stator lamination (4) and the rotor (2) 
and are cased at least with their far ends in two ring- 
shaped flanges (30) which are fixed in the stator 
lamination (4) . 
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Improved cooling stator according to claim 8, 
characterised in that at least a part of the above- 
mentioned pipes (29) are situated partially between the 
axial parts (25) of the above-mentioned windings (25-26) . 

10. - Improved cooling according to claim 8, characterised 
in that the above-mentioned ring-shaped flanges <30) are 
provided with teeth (33) which are radially directed 
towards the rotor, in between which the above-mentioned 
windings (25) are provided. 

11. - Improved cooling according to claim 10, characterised 
in that the space between the pipes (29) and the ax±al 
parts (25) of the windings (25-26) is at least partially 
filled with a thermally conductive and electr-ically 
Insulating filling material (35) . 

12. - Improved cooling according to claim 4, characterised 
in that the above-mentioned outlet and inlet collectors (8- 
9) are each formed of a ring-shaped element which confines 
a ring-shaped chamber (37), whereby this ring-shaped 
element is connected to a side wall (19) against a far end 
of the cooling element (7) and whereby this side wall (19) 
has been worked open at the above-mentioned passages (15) 
of the cooling element (7) . 



13.- Improved cooling according to claim 12, characterised 
in that each above-mentioned ring-shaped element is 
connected to the above-mentioned housing (3) with an outer 
wall (16) and in that at least one opening (20-21) is 
provided in this outer wall (16) , which opening is situated 
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opposite to an outlet opening (21), inlet openxng (23) 
respectively, in the housing (3) . 

14. - Improved cooling according to claim 13, charaoterised 
in that in the above-mentioned ring-shaped element in the 
wall (17) directed towards the rotor (2) is provided a 
recess (36) in which the winding head (27) is cased on the 
far end concerned of the stator (1) • 

15. - Improved cooling according to claim 4, characterised 
in that the above-mentioned outlet and inlet collectors (8- 
9) are formed of a ' ring-shaped chamber (37) which is 
confined by the housing (3) ; of the cooling element (7) ; of 
an inner tiobe (38) which is provided concentrically in the 
cooling element (7) ; and of a ring-shaped lid (39) which is 
connected to the housing (3) and to the above-mentioned 
inner tube (38) . 

16. - Improved cooling according to claim 15, characterised 
in that in the housing (3) , at the height of the outlet and 
inlet collectors (8-9) , is provided' at least one outlet 
(21) or inlet opening (23) respectively. 

17. - Improved cooling according to claim 1, characterised 
in that the cooler (6) is made of a thermally conductive 
and electrically insulating material. 

-i-8-i -Improved — coo ling- -a-eco-^ding — to--eia±m: — 1> — efea-i&a^te-ri-s-ed — 
in that the cooler (6) forms a separation between the 
cooling fluid and the electric windings (25-26) . 
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for an electric motor or generator. 




The present invention concerns a^ iLiupi,ui > e(J cooling 'e^^ an 
electric motor or generator, more particularly what is 
called a "slotiess" permanent magnet motor or generator. 

5 It is known that such a "slotless" permanent magnet motor 
or generator is mainly composed of a housing and, in this 
housing, what is called a "slotless" tubular stator 
lamination with a smooth inner wall and electric 
windings wound in or around said tubular stator 
10 lamination on the one hand, and a rotor which is provided 
with permanent magnets on the other hand. 

Such motors and generators which are equipped with a 
cooling formed of a cooling jacket provided on the 
outside of the stator through which cooling fluid flows 
IS is already known. 

ft: "d-i-s-advatttra-ge — e f — ^sueh— known — ^s-fea-feoM — xs — febat— the- -cool Lng 



It is also known that "slotless" permanent magnet motors 
or generators are often provided with an air cooling, 
20 whereby air is blown over the winding heads of the 
stator by means of an external fan or by means of a 
screw or blades in one or other form, fixed on the 



at the rotor is often insufficient. 
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magnet motor or generator cannot be realised in a simple 
manner, and th.e cost price of such a motor or generator 
is usually very high. 



10 



Another major disadvantage of the present known 
permanent magnet motors or generators, for example as in 
the case of the above-mentioned WO 01/35513 and US 
5,304, 883, is that providing the windings is very 
laborious, time-consuming and expensive, since the 
"slotless" stator lamination in this case has a smooth 
inner wall without any teeth, around which the windings 
can be wound, as in the case of motors or . generators 
with a conventional stator * lamination . 



The present invention aims to remedy the above-mentioned 
and other disadvantages. 
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To this end, the invention concerns asS- | improvoA coollngyfcyt 

an electric motor or generator consisting of a 
housing, what is called a "slotless" tubular stator 
lamination, a rotor with permanent magnets and 
electric windings provided between the stator 
lamination and the roto^, ^ characterised in that the 
cooling comprises a cooler which is provided between . the 
stator lamination and the rotor and tft — fe hat — fetee — vyindingo - 
aro providod on thio coQlor\ /lO^JjcJ^ Cjc:0^^ e^e^e>ct <^ 



|Aa — advanLciye of — ouch — a — motor . or geiifafi-ator — a ccordi n^ ^Jux i^ 
the invention is- that the^^cofili+Hj 1:^ applied in the 
immediate envixOMveiTt""''"^^ rotor and of the windings of 

Lhtr^^"3"ta t o r > a-s — a — .r-e-s u 1 1 — o£ — which — a^^ very — ^ ient^ ' 
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(„uoling of the - rotor with its magnets aiiU Llnd — Lube — crirj^eh 
holds the magnets on the rotor, as well as jyr the 
stator windings is obtained. 

Another advantage is that such a moJ;^€rr^ or generator with 
an internal cooling is more coroQ^cdt than a known motor or 
generator with an. exterp^ cooling jacket and a 
comparable capacity - 
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Another advanta^sf^ is- that, since the cooling is provided 
internally J/tf the stator, such a stator can be used for 
closed ^^otors or generators which are applied for 
exaippie in dusty and damp environments or in 
rir onment s — w ith flammablo or oorrocivo — gasses^ 



}ThQ, — abovQ-'montionQ ^^^^^ oo^^^ >^ is frrrf nrnbl / provided with 
(radial- teeth direcreo-VtowaycTs the rotor which extend in 
the axial direction of the stator and in between which 
axially directed grooves are defined, such that the 
fDOO-Loy yc/ias an external shape of a conventional stator. 



( An advantage of — such a — cooler 



that — th e 



25 



in^ntri am&i —wtnrdl*ng^s — carr --be= — p-r"ovi'd^d: — ilT — a — ve£^-----s^imp x e 
manner in the above-mentioned groove.s-— Ground the aJDove— 
mentioned teeth, more partjj^ttiSrly in the same manner as 
in the case — the conventional asynchronous or 
synchrqi^p^"^^ motors and »generatorjs which are provided 
^ wrrtn — a — s tator — lamina Liuii with teetli - / " 
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|uagnQt motor — or gonorator cannot — — roalisod — arA — — simply 
manner, and the cost price of such a motor or genera^r 
is usually very high. y/^ 

Another major disadvantage of the present known 
5 permanent magnet motors or generators, for e^iample as in 
the case of the above-mentioned WO 01^35513 and US 
5/304/883, is that providing the wimdings is very 
laborious, time-consuming and expej?reive, sxnce the 
"slotless" stator lamination in thi/s case has a smooth 
10 inner wall without any teeth, aroaand which the windings 
can be wound, as in the casey/of motors or generators 
with a conventional stator lam^fnation. 

The present invention ainrs to remedy the above-mentioned 
and other disadvantage s/f 

15 To this end, the invention concerns an improved cooling 
of an electric/'^ motor, or generator consisting of a 
housing, what/^ is called a "slotless" tubular stator 
lamination, y/^ a rotor with permanent magnets and 
electricy/^ windings provided between the stator 
20 laminat4x>n and the rotor, characterised in that the 

ccro l"i«cn compx^zs-es- -a- - coo ter— whic-h — ^i-s- provided— between- - the — 

staxor lamination and the rotor and in that the windings 
gfeo providod on thio ooolor| 

An advantage of such a motor or generator according to 
' 25 the invention is that the cooling is applied in the 
immediate environment of the rotor and' of the windings of 
the stator, as a result of which a very efficient 
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cooling of the rotor with' its magnets and the tube which 
holds the magnets on the rotor, as well as of the 
stator windings is obtained. 

Another advantage is that such a motor or generator with 
5 an internal cooling is more compact than a known motor or 
generator with an external cooling jacket and a 
comparable capacity, 



Another advantage is that, since the cooling is provided 
internally in the stator, such a stator can be used for 
10 closed motors or generators which are applied for 
example in dusty and damp environments or in 
environments with flammable or corrosive gksses. 

fThc — abovo " mentioned ooolQj g — a-©: — preferably — provided wijtJla >. 
radial teeth directed towards the rotor wlr^i^zik^'^^ in 
. 15 the axial direction of the stjJ:;jMr'''andi^ between which 
axially directed^ are defined, " such that the 
cooler^ — ^iT'external shape of a conventional stator 
3btflg?nation .| 

advan-tage of such a cooler is that the above- 

-2-0 ment-loned — wtnrding^ — can — fae^ - p r o v i d ^e-d " in — ^"-vexy - simp l is" 

manner in the above-mentioned grooves around the above- 
mentioned teeth, more particularly in the same manner as 
in the case of the conventional asynchronous or 
synchronous motors and generators which are provided 
25 with a stator lamination with. teeth. 
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